Introduction
Hypertension is the most significant modifiable risk factor for older people. Treating arterial hypertension reduces cardiovascular morbidity and mortality and lowers all-cause mortality 1 . Although extensive variability exists in the proportion of hypertensive elderly who receive adequate treatment, depending on the setting, innumerous studies confirm they often go untreated 2, 3 . In treated patients, blood pressure control is inadequate, especially in developing countries 4, 5 . Adequate control is achieved in only 18% of older Mexican-American men and 30% of women 4 . Considering the growth in the number of elderly through 2025 -the majority of which will be concentrated in resource-poor countries -arterial hypertension is a public health priority, especially for minorities and elderly people living in poverty 5, 6 . The population of people aged 60 or over in Brazil is rapidly increasing. By 2020, it will swell to an estimated 32 million -the fifth largest elderly population in the world 6 . Stroke and coronary heart disease are leading killers of older adults, making community-based control of hypertension a must for the Brazilian Health Ministry (Ministério da Saúde) 7 .
This ethno-epidemiological study investigates correlates of adequate/inadequate arterial pressure treatment and control among the lowincome, low-literacy elderly population. We creatively combine multivariate regression analysis applied to epidemiology with ethnography to provide descriptions of daily life. Apart from identifying vulnerable populations and risky behavior, "hybrid" findings help to understand the complex human beliefs and behavior that underlie associations. We argue that giving elderly citizens a voice 8 promotes patient-centered 9 cardiovascular care and healthy living in later life.
Bambuí: a small tropical town in transition
This ethno-epidemiological study was conducted in Bambuí (population 15,000), in the Minas Gerais State, Brazil. Life expectancy at birth is 70.2 years and most deaths among the elderly are caused by cerebrovascular disease, coronary heart disease and Chagas disease. Although the transmission of Chagas disease -through Trypanosoma cruzi infection associated with poor housing conditions -was controlled 20 years ago, seropositivity is still high as a consequence of cohort effects. Bambuí boasts a 62-bed general hospital and health center and the physician/inhabitant ratio is 1:1,000. Approximately 43% of adults over the age of 25 have completed less than 4 years of schooling. The Human Development Index (HDI) is 0,70 10 .
Life in Bambuí is changing. Lifestyles firmly rooted in farming, cattle-raising and dairy-production are increasingly subject to the forces of globalization which are invading inland rural areas in Brazil. Religious faith and solidarity and strong social bonds across generations and between families are values cherished by the town's mainly catholic (95%) population. A volunteer spirit is at the heart of community life. Leisure time is spent at family gatherings, church bazaars and school plays and communal preparation of food and eating are part of everyday life. The region's culinary tradition, "cozinha mineira", is notorious for its high calorie and hypercholesterolaemic "fatty food" ("comida gorda"), rich in saturated and polisaturated fats such as 11 : full cream milk, yogurt, condensed milk, cheese bread, sugared fruits, beans with pork ("feijão tropeiro", "tutu de feijão"), deep-fried pork scratchings ("torresmo") and pork-butter cookies.
Methods
This ethno-epidemiological inquiry is part of the Bambuí Cohort Study of Aging: a populationbased cohort study of aging. The baseline cohort was established in 1997. All 1,742 residents over the age of 60 were invited to participate. Standard procedures were used to measure arterial blood pressure (the mean of the second and third measurements) of 1,494 people (86%). All those identified as having hypertension in the baseline cohort were selected for the study. The criteria used to define hypertension were systolic pressure of ≥ 140mmHg, and/or diastolic pressure of ≥ 90mmHg, and/or current use of hypertension medication (containing at least betablockers, diuretics, calcium channel blockers, angiotensin converting enzyme(ACE) inhibitors, ACE antagonists, central alpha-blockers and/or vasodilators) 12 .
Exploratory variables (except age) were selected based on previous ethnographic insights, including: gender, conjugal status, number of completed years of schooling, monthly household income measured in number of minimum wages (US$ 120.00 in 1997) and number of visits to the doctor in the previous 12 months. Data was obtained by interviewing, utilizing a structured, pre-coded questionnaire 10 . Two separate analyses compared the characteristics of treated with non-treated informants -among those who were aware of being hypertensive (previous doctor diagnosis) (Table 1 ) and hypertensive elderly with adequate blood pressure control (systolic blood pressure of < 140mmHg and/or diastolic blood pressure of < 90mmHg) -with those having higher arterial pressure (Table 2) . For the multivariate analysis, prevalence ratios and 95% robust confidence intervals were calculated using Poisson regression with Stata version 11.0 (Stata Corp., College Station, USA).
Of the 919 cohort members identified as having hypertension, 30 were randomly selected for the ethnographic study. Interviews were conducted between September and October 2002 at the patient's residence by native Portuguese speakers. In-depth interviews were carried out with 26 of the 30 informants (19 women and seven men). The remaining four informants -all employed men -were unavailable during weekdays for interviewing. Anthropologists (who had been conducting fieldwork in Bambuí since 1997 12 and were, therefore, familiar with the residents) were invited to the homes of selected informants. As is the custom, informants offered researchers homemade cookies, cake, cheese and "cafezinho". After engaging in friendly "small talk", researchers explored the informant's perceptions of hypertension. A semi-structured interview guide was employed to explore lay rationalities, health behavior and choice of therapy. The signs, meanings and actions methodology (Corin et al.) 13 was utilized to collect, systematize and analyze interview data. Actual illness episodes were reconstructed in order to probe the informant's knowledge of diagnosis, signs, etiology, severity 
Results

Epidemiological evidence
Of the total of 1,494 elderly people who had their arterial blood pressure measured, 919 (61.5%) were found to be hypertensive. Of these people, 851 (57%) were aware of being hypertensive. Among the hypertensive participants, 635 (69.1%) were undergoing treatment and 473 (51.5%) used adequate measures to control their blood pressure (systolic blood pressure of < 140mmHg and diastolic blood pressure of < 90 mmHg). Table  1 shows the characteristics of hypertensive participants according to the type of treatment used. The results of the multivariate analysis revealed that female gender, higher family incomes and number visits to the doctor in the previous 12 months were factors positively and significantly associated with being treated. As shown in Table  2 , female gender and having an intermediate level of education (4 to 7 years of completed schooling) were the only factors significantly associated with using adequate measures to control blood pressure.
Ethnographic evidence
All 26 informants had heard of hypertension, calling it "high pressure" or "pressure problems". Arterial hypertension is perceived as an illness that "attacks from inside", that "alters" the person, leading to a generalized "bad feeling" ("ruindade") and "feeling unwell" ("mal estar") all over, with "uncontrollable trembling and shaking" ("ficando bambo", "bambeza"), dizziness and feeling detached from oneself: "I´m not my normal self (…) my mood and temper completely change (…) even my libido!". After feeling excessively emotionally sensitive -irritable, happy, sad, shocked, surprised -my blood "boils" and pressure rises: "Anxiety (…) emotion (…) watching bad news on television, raises my blood pressure!". Two emotions -"coutrariness" ("contrariedades") and "irritation" ("amolações") -are perceived as particularly harmful. Experiencing conflicts (bickering, nagging, arguments, etc.) or "the bitterness of life" (injustice, feeling unsatisfied, death, problem drinking) causes growing tension, irritability and rising blood pressure. A According to popular pathophysiology, the first sign of "high blood pressure" is a feeling of "nervousness and irritability". Feeling emotionally sensitive can test your patience, make you feel "agitated and distressed" and "irritated" and make sleeping impossible. During "fits of anguish" ("angústia de choro"), mounting pressure and "bad feelings" are released. Emotional stress is somatized in "the guts", causing nausea, indigestion and vomiting. "Clutching pains" radiate upward causing "chest pains" and "palpitations" inside the heart ("batedeira no coração"). Severe "tightening" restricts the heart from beating and pumping blood and oxygen to the body's extremities. Arms and legs "shake wildly" ("ficar bamba"). Fingernails and lips turn purple. Blood collects and stagnates in the body's main cavity. "Trapped blood" surges upward and "suspends", leaving telltale signs: red blotches on the neck, "hot flushes" ("calorão") and sharp cervical pains. As blood pressure quickly rises, facial "flushing" occurs, the ears "throb", the forehead "tightens", the tongue rolls and speech begins to slur. Trapped inside the skull, "suspended blood" causes "head pressure", pounding headaches and dizziness ("tontura", "zonza", "zonzeira"); the head turns "heavy" and "bad". The victim experiences difficulty concentrating and thinking and feels "lightheaded" ("fico boba"). The brain bursts like a balloon ("estoura") due to intracranial pressure, causing massive hemorrhaging ("blood spilling"), heart attack and sudden death. However, blood pressure may fall or "zero out." The body "cools down", becoming "clammy and cold like a cadaver!". "Falling blood" is felt in the ears, gums, back and lungs, with sensations of "disappearing", "numbness" and "faintness". If blood pressure "rises and falls" uncontrollably, "living is torture" and even performing the most simple tasks, such as eating, walking and washing, is difficult.
Stabilizing wild "up-and-down" fluxes in blood pressure demands keeping a "good head." High emotion situations (e.g. visiting cemeteries, "heated" arguments) must be avoided at all costs, and letting off (emotional) steam by "blankingout worries", talking to friends and "contemplating nature" is important. "Head pressure" is also relieved by reversing blood flow to the brain by lying down, holding the head up straight and wearing flat-heeled shoes. To alleviate the symptoms, the elderly drink medicinal teas ("chuchu", "cidreira", passion fruit, garlic, lemon, eggplant) and restrict the intake of salt, sugar, pork, alcohol and cigarettes.
Male gender
Ethnographic evidence supports epidemiological findings that older men are more likely to experience inadequate treatment and ineffective control of blood pressure than women. Field researchers observed that attitudes and actions tended to differ between men and women. Four of the proactive informants (with blood pressure of 143/98 and 140/85) were men that strongly denied or downplayed symptoms, were pragmatic about test results, lacked patience to spend long hours queuing and were decisive in abandoning treatment. 
Low household income
Ethnographic evidence explains the negative epidemiological association between treatment of hypertension and household income. Poor informants mention the following difficulties encountered in accessing treatment: disability, immobilizing depression, no one to accompany them to the clinic, having to spend long hours queuing starting at dawn, lack of availability of appointments, doctor no-shows, health service staff strikes and irregular supply of pills. The patient's socioeconomic status -not the severity of the illness -determines access to quality care, laments a retired businessman, 70, with blood pressure of 187/100: "Doctors prescribe according to 
Patient non-adherence to treatment
Ethnographic evidence confirms the complex epidemiological association between frequent health service use and increased treatment of hypertension. It denies, however, a link between frequent health service use and increase in the effective control of blood pressure. As the number of patient visits to hospital or the clinic increases, attentive nurses and physicians are more able to screen, detect and prescribe medication. The majority of patients with hypertension were diagnosed during a routine visit to the doctor or when asking for a doctor's sick note, a legal requirement in Brazil to justify sick leave. One informant was diagnosed by the Bambuí Cohort Study of Aging staff. During repeated, routine blood pressure screenings, apparently healthy elderly people with high blood pressure are identified and referred immediately for examination and treatment. Only four informants were discovered to be hypertensive upon falling sick, seeking a doctor and measuring their blood pressure. Repeated contact with healthcare providers who prescribe medication does not necessarily result in effective blood pressure control. The issue is elderly patients' non-adherence to prescribed medication and lifestyle changes. Medication "non-compliance" -modifications, deviations and alterations to the prescribed indications -is a problem. Of 26 informants, six never took the prescribed medication; 20 took pills but 10 modified recommended doses or temporarily interrupted pill taking. Of the 10 currently taking correct dosages, 6 interrupted treatment in the past. Only 4 take the regular recommended dosages. The elderly alter prescriptions according to their own rational judgment: "The doctor told me to take a pill every single day but yesterday I skipped a day. It was too late to take it!". A poor patient substitutes costly blood pressure medication for a cheap home remedy: "My money ran out (…) so I suck a salty olive. It's my salvation!". Another decided "to simply stop everything!".
Because patients "regulate" or "balance" blood pressure at a level which is subjectively perceived by them as "normal", the physical sensation of pressure -not a fixed measure -is what counts: "When my blood pressure is 16 Elderly patients go against doctors' orders in the pursuit of personal liberty. Assertive, older informants "stop taking medication on my own", feel that my pressure is low "based on my thinking" and "decide to interrupt taking blood pressure pills on my own!". Part of a hardy breed of rural laborers that brought up a large family on a minimum wage and with little formal education, an active 83-year-old farmer's wife ignored her doctor's "absurd orders": "It's difficult to walk up and down these hills (…) but at home I do all my chores by myself, everything that God wills!". Dona Hilma, a 78-year-old farmer spent her entire life working hard on the land and gave birth to 7 children-several on the farm -without consulting a doctor: "I had 7 children, all normal births (…) alone at home (…) a few in the fields (…) they're all grown-up, married (…) just fine!". Strongwilled, Dona Hilma values her liberty. She, like other widows, has outlived her husband and 2 children. She fights on alone to keep the "spark of life glowing"; monitoring blood pressure is a fleeting concern.
Discussion
This ethno-epidemiological study combines statistical and ethnographic evidence to identify, clarify, support and enhance statistical associations. Apart from numerical correlates, the study provides a vivid subjective portrait of the elderly person's perceptions of high blood pressure. The elderly live with "blood pressure problems" according to popular keys to interpretation that open the doors to the patient's subjective experience of illness 14, 15 and the social dimensions of "sickness" 16 . Since the mid-1980s, anthropologists and psychiatrists 17, 18, 19, 20 in Brazil have been exploring the cultural construction of human affliction in local worlds. Duarte's 17 study of the lived experience of "nervios" (nerves) among the urban working class is a classic example. The informants culturally construct notions of "pressure problems" -including doctors' recommendations. Based on this layman's view, they take determined steps to resolve "pressure problems" within their local, moral world 15 . Eliciting patients' emic or subjective interpretation of hypertension is indispensible for improving clinical communication and care 21 .
Ethno-epidemiological studies offer a promising new methodological approach to enhance the meaning of statistical associations 22 . Dialogue between medical and social sciences is stimulated during such interdisciplinary engagement. In this study, we witness how combining methods provide a holistic portrait of hypertension. However, combining quantitative and qualitative approaches is challenging. It requires negotiating divergent epistemological principals and rationale 21 . Without a compass to navigate uncharted conceptual waters, we forged our own methodological pathway. First, we critically reviewed background anthropological evidence on this setting 12, 23 . Initial descriptive findings stimulated a search for new epidemiological correlates of adequate pressure control. Emerging epidemiological associations prompted a reanalysis of ethnographic data, focusing on the cultural significance of statistical associations. Such qualitative-quantitative synergism yielded "living evidence" 22 about the patient's experience of hypertension. Ethnography's detailed descriptions of everyday life are linked to epidemiological associations and vice versa. Continued dialogue between anthropologists and epidemiologists is crucial to refine the ethno-epidemiological approach.
Evidence corroborates earlier findings that associate female gender with treatment and control of high blood pressure 4, 23, 24 , an association observed after adjusting for potential confounders, such as the use of health services. Although the male gender is underrepresented in this study -due to daytime employment obligations -participating elderly men showed a tendency to negate illness, downplay symptoms, resist help, forgo appointments, terminate care and carry out self-treatment. Such behavior echo "machismo" 25 , or male dominance, previously observed in Bambuí 26 . Although these results are suggestive, generalized gender based differences cannot be concluded from this small sample of men. Narratives suggest that culturally valued "machismo" 25 , instead of helping, may hinder control of hypertension and health in men in later life. Rebhun 20 , (p. 168), argues that gender roles in Northeast Brazil contain both implicit and explicit emotional expectations: "Both sexes are imprisoned within the expectations of their emotionally informed social roles". How Brazilian men express/deny heart-felt sentiment and roles in any genderspecific construction of hypertension needs to be explored.
The association between household income and treatment of hypertension is not surprising in Brazil, a country rife with social inequality. The 1998 Brazilian National Household Sample Survey confirms: elderly with the lowest household incomes present the worst health profiles and most restricted access to/use of health services, despite free, universal healthcare 27 . Although socioeconomic stratification is less pronounced in Bambuí, even small income differences are sufficient to explain, in part, health inequalities 28 . Ethnographic studies in Araraquara (São Paulo, Brazil) 29 and Bambuí 30 confirm that lack of money hinders access to medical treatment, medication and blood pressure control. Money is an advantage for paying for a private doctor, health plan, prescribed medicines or a personal "stand-in" to wait in line or make an appointment. Having financial resources appears essential for maintaining cardiovascular treatment/ control and well-being in later life. Our data corroborates that lack of financial resources restricts access to treatment. However, even those without easy access to drugs seek treatment motivated by culturally-shaped rational thinking. They overcome economic obstacles, employing a variety of strategies to treat "pressure problems" such as: charging pills to credit cards, forgoing meals and depending on personal favors and alternative treatments. Such resilience in the face of scarcity suggests a far greater degree of complexity between the economic context and treatment of hypertension than statistical associations reveal, providing a stimulating pathway for further interpretation. Surprisingly, no association was found between multi-generational living and adequate blood pressure control in this community-dwelling elderly population. It was expected that living together with a safety net of adult children and grandchildren would significantly enhance the informant's adherence to treatment. However, ethnographic data suggests the existence of confounding factors. The two principal ethnoetiologies of "pressure problems" -"contrariness" and "irritation" -suggest that "family problems" are the principal cause of rises in blood pressure. Family conflicts, disagreements, disputes, arguments, daily tension, "contrariness", (literally, "worrying oneself sick") have been identified 31, 32 as probable causes of hypertension. The main issue is, therefore, not necessarily household structure or the number of generations cohabiting, but the emotional quality of interpersonal relations with older members. The effect of emotional trauma on cardiac pathophysiology has been convincingly demonstrated with the discovery of Tako-tsubo cardiomyopathy 33 , or "broken-heart syndrome". We argue that the informants' "situated discourse" 34 on "contrariness" and "irritation" is a cultural characteristic through which experiences of illness and emotions are articulated, organized and expressed. Future studies should compare the emotional aspects of hypertension and related folk-defined illnesses and probe the prevalence of popular explanations as rationales for varying blood pressure treatments.
Explaining why 75% of the elderly in this study failed to adequately control blood pressure, despite visiting health providers, is more complex. A clash between the doctors' construction of the disease and the patients' subjective experiences of hypertension as regards "high blood" 31 and "hyper-tension" 32 , is likely to undermine adherence. The voices of Dona Maria, Dona Fatima and others and their poignant complaints, criticisms and outrage at therapeutic lifestyle measures ordered by doctors, beg our attention. "Controlling" blood pressure goes beyond monitoring diastolic and systolic pressure levels. It means "controlling" the lives of the elderly! Adherence to therapeutic lifestyle measures is difficult even if it reduces cardiovascular risk, improves quality of life and reduces medical care costs 35, 36 . Despite general knowledge about risk factors (smoking, high-fat diets, and lack of exercise) the English reject risk-reducing lifestyles based on logical personal and social reasons 37 . Poor urban residents in Fortaleza, in the State of Ceará, Brazil refuse to "forego the pleasures of life" to adopt a "healthier" lifestyle 38 . Innumerous cultural factors inhibit Kuwaitis from following diet and exercise recommendations 36 . Similarly, in Bambuí, eliminating "fatty food" excludes the elderly from engaging fully in community life. Enjoying life's small pleasures -drinking a savory cup of medicinal tea, watching soccer with neighbors or eating a homemade cheese bun on Sunday -is enormously satisfying; it is one of the reasons for living! Although there is insufficient data to suggest that the emotional benefits of not adopting a healthier lifestyle outweigh the harmful effects of adopting, this is an intriguing question that deserves our attention.
Concepts of educational health among Bambui's health professionals are often imposed on patients in a top-down manner -like a military regime. In English, the word "regime" ("regime" in Portuguese) is defined as both "governmental rule or control" and "a system of therapy" 39 . This dual meaning is also true in Portuguese -imposing an unjust set of laws, regulations and dictatorial government and an exercise and diet regime. Doctors' "regimes" are laws, rules and commands to be obeyed by elderly patients.
Ethnographic data suggests that, even in achieving the goal of screening for hypertension, patients' autonomy and free choice are often violated. The Brazilian philosopher Rosenfield 40 bases his thinking on that of English philosopher John Locke 41 . He argues, in his article Democracy and Liberty of Choice, that government intrusion into an individual's life threatens a pillar of democracy: the right to exercise free choice. When official organs ignore a citizen's desire by imposing standards of conduct and regulatory measures to control health behavior -what medicines to take, smoking, what to eat etc. -the essence of individuality is violated; "liberties are stolen" 40 . Free choice rightly belongs to the subjectivity and soul of every citizen. Anthropologist Bibeau 42 likewise criticizes public health experts -vested with moral authority -who define normative behavior "against all kinds of excess (food, fats, laziness, self-indulgence)" (p. 251); they usurp the layperson's decision about "what is good for people" (p. 250). Anthropology's relativistic discourse can combat this "normative homogeneity" and "popular estheticism" of our rich human condition, he defends 42 . Promoting personal autonomy, reminds Paulo Freire 43 , is the touchstone of progressive education praxis.
In Bambuí, the authoritative imposition of doctors' "regimes" has led to attitudes of resistance 44 -splitting pills in half, abandoning treatment, spitting out medicine, secretly eating "fatty food" at night, smoking in the bathroomamongst elderly citizens. Powerless to confront medical authorities head-on, hypertensive elderly create "weapons of the weak" 44 or subtle ways of regaining "control" over their bodies and lives. Similar to other poor Brazilians 19 , resistance is a strategy to confront, or even protest against, shortsighted hypertension control messages sent by health professionals oblivious to patients' lifestyles. However, narratives reveal that older people in Bambuí do assimilate the technical advances of blood pressure control to reduce the risks associated with hypertension -probably a reflection of family resilience 45 or, as Freire 43 says, the capacity of human beings to go beyond determining factors which shape their lives. Resisting blood pressure "control" may be a subtle way for the elderly to safeguard personal liberty, promote health and guarantee happiness during later life in Bambuí. 
Resumo
